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1. A thermoplastic synthetic resin blend for making disposable, degradable, recyclable 
plastic articles comprising a miscible high molecular weight polymeric blend comprised of 
from about 65% to about 95% by weight of water soluble thermoplastic resin having an 
inverse solubility characteristic and selected from the group comprising high molecular 
weight poly(ethylene oxide), high molecular weight hydroxypropylcelluiose, and mixtures 
thereof, and from about 35% to about 5% by weight of at least one high molecular weight 
thermoplastic polymer that is functionally compatible with said inversely soluble resin and 
selected from the group consisting of polystyrene, acrylonitrile-butadiene-styrene, 
polyvinylchloride, Nylon 11, Nylon 12, polychloroprene, polycaprolactone, polyethylene- 
co-acrylic acid, polyethylene-co-methacrylic acid, polyethylene-co-vinylacetate and 
polyethylene-co-vinylalcohol . 

6. A disposable, degradable, recyclable plastic article of manufacture formed from the 
synthetic resin blend claimed in any one of the preceding claims. 

14. A method for recycling the article of manufacture claimed in any one of claims 6 to 
12, comprising the steps of dissolving the article of manufacture in water, recovering and 
recycling the functionally compatible thermoplastic polymer, heating the water and the 
water soluble resin dissolved therein to a temperature just below the boiling point of the 
water to precipitate the inversely soluble resin out of the water, and recovering and 
recycling the precipitate. 
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Disposable Degradable Recyclable Plastic Articles And Synthetic 
Resin Blends For Making The Same 

Field of the Invention 

The present invention relates to miscible high molecular weight thermoplastic 
5 polymer blends and disposable plastic articles made therefrom that are hydrodegradable, 
biodegradable and/or recyclable. 

Background 

There are a wide variety of disposable plastic articles of manufacture in use today. 
Because of their low cost and convenience, they are very popular and not readily 
10 displaceable in terms of consumer appeal and demand. 

However, many of these articles are not degradable and are not readily or 
economically recyclable. Consequently, they have caused and are causing a monumental 
waste disposal problem and are an environmental hazard to our society. 

In April 1991, it was thought that a prime target or object of the invention would be 
is the replacement of many products that were then being made from styrofoam, especially 
the disposable styrofoam beverage and food containers used by fast food restaurants and 
iike establisliments. Styrofoam was in focus in the press. (See, e.g., The Wall Street 
Journal, 11/2/90, p. A3). As a public service advertisement of the day stated the case 
(Time, 12/17/90, p. 101): Styrofoam is forever; it will never decompose, never 
20 disintegrate, never go away; and neither will the garbage problems it creates unless we 
find solutions. 

As it turns out, the problems are much broader vhan styrofoam. 

The object of the present invention is to provide a solution, not just in respect of 
styrofoam, but in respect of a broad range of disposable plastic articles that are currently 
25 made from nondegradable plastics that cannot commercially or economically be recycled. 

Summary of the Invention 

An object of the present invention is to provide articles of manufacture, and 
synthetic resin blends for making articles of manufacture, that have all of the physical 
characteristics and advantages of conventional disposable plastic articles and that, in 

30 addition, are degradable or recyclable. 

Another object of the invention is to provide miscible high molecular weight 
thermoplastic polymer blends or alloys that are degradable and recyclable and that are 
conveniently and economically processed on existing standard manufacturing equipment, 
in manners known and conventional in the art, to produce disposable plastic articles that 

35 will be attractive and economical, and most importantly, will be degradable and 
recyclable. 

According to a first embodiment of the invention there is provided a thermoplastic 
synthetic resin blend for making disposable, degradable, recyclable plastic articles 
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comprising a miscible high molecular weight polymeric blend comprised of from about 
65% to about 95% by weight of water soluble thermoplastic resin having an inverse 
solubility characteristic and selected from the group comprising high molecular weight 
poly(ethylene oxide), high molecular weight hydroxypropylcellulose, and mixtures 
5 thereof, and from about 35% to about 5% by weight of at least one high molecular weight 
thermoplastic polymer that is functionally compatible with said inversely soluble resin and 
selected from the group consisting of polystyrene, acrylonitrile-butadiene-styrene, 
polyvinylchloride, Nylon 11, Nylon 12, polychloroprene, polycaprolactone, polyethylene- 
co-acrylic acid, polyethylene -co-methacrylic acid, polyethylene-co-vinylacetate and 
10 polyethylene-co-vinylalcohol. 

According to a second embodiment of the invention there is provided a disposable, 
degradable, recyclable plastic article of manufacture formed from the synthetic resin blend 
according to the first embodiment. 

According to a third embodiment of the invention there is provided a method of 
is making disposable, degradable, recyclable plastic articles of manufacture comprising the 
steps of processing the constituents of the synthetic resin blend of the first embodiment 
under heat and pressure and forming articles therefrom. 

According to a fourth embodiment of the invention there is provided a method for 
recycling the article of manufacture of the second embodiment, comprising the steps of 
20 dissolving the article of manufacture in water, recovering and recycling the functionally 
compatible thermoplastic polymer, heating the water and the water soluble resin dissolved 
therein to a temperature just below the boiling point of the water to precipitate the 
inversely soluble resin out of the water, and recovering and recycling the precipitate. 

In accordance with the invention, degradable and recyclable articles of manufacture 
25 are made from a resin blend comprised essentially of from about 65% to about 95% of 
water soluble thermoplastic resin having an inverse solubility characteristic and from 
about 35% to about 5% of at least one functionally compatible thermoplastic resin, i.e., a 
resin that is miscible with and forms an alloy with the inversely soluble resin. 

The inversely soluble resins presently known for practice of the invention are 
30 comprised of high molecular weight poly(ethy!ene oxide), hereinafter sometimes referred 
to as "PEO", high molecular weight hydroxypropylcellulose, hereinafter sometimes 
referred to as "HPC", and mixtures of the same. 

PEO and HPC have a negative or inverse water solubility characteristic. They will 
not dissolve or melt in the presence of high temperature media, e.g., media having a 
35 temperature near the boiling point of water, but will rapidly dissolve in cool or cold 
watei. The rate of dissolution of either resin alone is so rapid, that a cup of coffee or tea 
cannot be consumed in a customary period of time without at least partial dissolution of 
the cup, resulting in the liquid leaking from the cup and making a mess. Therefore, PEO 
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and HPC have not heretofore been used for a broad range of consumer applications 
calling for a measurable service life with subsequent degradation. 

The present invention resides in the discovery that the addition of certain high 
molecular weight thermoplastic polymers to PEO and/or HPC results in a miscible high 
5 molecular weight polymeric blend providing a controlled or controllable rate of 
dispersion, dissolution or degradation. By proper selection of the functionally compatible 
resin and by proper adjustment of the ratio of the compatible resin to the inversely soluble 
resin, degradation time can be varied from several minutes, to several hours, to days, 
weeks and months. In accordance with the invention, the ratio of the compatible resin or 

io resins, together with minor proportions of fillers and processing agents if desired, is in 
the order of from about 5% to about 35% of the resin blend, the balance comprising PEO 
and/or HPC. Generally speaking, the higher the percentage of the compatible resin, the 
longer is the dissolution time. 

Therefore, disposable articles heretofore made of nondegradable plastic may now be 

is molded, extruded or otherwise formed from a material that is dispersable or soluble in 
water over a preselected period of lime, and that will upon dissolution, e.g., in a compost 
or land fill, leave behind a harmless powder occupying only an infinitesimal fraction of 
the space that would be occupied by a comparable nondegradable product. Also, if an 
article made in accordance with the invention falls overboard from a boat, or is flushed 

20 down a toilet, or is otherwise exposed to cool water, it will disperse or dissolve in the 
water leaving little or no discernable trash or garbage behind. 

Moreover, if desired and when economically feasible, articles made in accordance 
with the invention can be recycled with particular ease. The articles need only be placed 
in cool or cold water, either fresh water or salt water, to dissolve the article, whereupon 

25 the compatible resin and filler materials will either float to the surface or settle out in the 
water, whereupon they can be recovered and reclaimed. Thereafter, the water can be 
heated to near boiling, which will cause the water soluble resin, i.e., the po!y(ethy!ene 
oxide) and/or hydroxy-propylcellulose, to be precipitated out of the water, whereupon it 
too can be recovered and reclaimed, leaving behind essentially only clear water. 

30 Consequently, the articles of the invention are biodegradable, hydrodegradable and 

recyclable. 

Thus, the invention provides environmentally friendly and ecologically 
advantageous solutions to the trash and garbage problems caused by nondegradable 
plastics. 

35 These and other objects and advantages of the invention will become apparent from 

the following detailed description. 
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Detailed Description 

The following is a detailed description of the best mode presently contemplated by 
the inventor for carrying out the invention. Drawings are not deemed necessary to a full 
disclosure of the invention in as much as the articles of manufacture presently 

5 contemplated for practice of the invention and the manner of making the same are 
notoriously old and well known in the art. Examples of such articles include plastic cups 
and containers, plastic bags, nonwoven fabrics, flushable films, food service utensils such 
as picnic plates, forks, knives and spoons, egg cartons, containers or pots for plants to be 
planted in the ground, disposable personal hygiene products, disposable diapers, and the 

10 styrofoam packaging material known as "peanuts", 

In essence, the invention is useful for almost any end purpose not involving long 
term exposure to a cool water-based liquid. 

In accordance with the invention, such products and articles are produced from 
about 65 to about 95 weight percent, i.e., percent by weight, of high molecular weight 

15 water soluble thermoplastic resin having an inverse solubility characteristic and about 35 
to about 5 weight percent of one or more of certain specific high molecular weight 
thermoplastic resins that are functionally compatible with the inversely soluble resin, i.e., 
miscible with and forming an alloy with the inversely soluble resin. Minor proportions of 
fillers and processing agents may be added, if desired. 

20 The resultant miscible high molecular weight thermoplastic polymeric alloy blend 

may be formed into films, fibers or filaments, or may be injection molded or extruded, all 
in manners and by methods and machinery well known and conventional in the art. 

The water soluble resin having an inverse solubility characteristic is selected from 
the group comprising high molecular weight poly(ethylene oxide) (TEO"), high 

25 molecular weight hydroxypropylcellulose ("HPC"), and mixtures thereof. PEO is 
preferred because of its availability, ease of processing and relative economy. The 
molecular weight of the PEO should be at least 50,000 or more. 

The functionally compatible miscible resins are comprised of high molecular weight 
polymers and copolymers having a molecular weight of at least 25,000 or more, and are 

30 selected on the basis of their compatibility with PEO and/or HPC and the particular 
characteristics they may impart to a resin blend intended for a particular purpose. 
Miscible polymeric blends are characterized by mixing at the molecular level and 
exhibiting a single glass transition temperature. They become single phase solids with no 
phase separation during processing or use. Consequently, the miscible alloy blends of the 

35 invention can be processed and used the same as any single phase polymeric resin. 

The miscible thermoplastic polymers that have been found to be suited for practice 
of the invention consist of polystyrene, acrylonitrile-butadiene-styrene (ABS from General 
Electric Co.), polyvinylchloride. Nylon 11, Nylon 12, polychloroprene, 
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polycaprolactone, polyethylene-co-acrylic acid, polyethylene-co-methacrylic acid, 
polyethylene-co-vinylacetate, and polyethylene-co-vinylalcohol. 

For the formation of films, a resin blend comprised of about 85% by weight of PEO 
and about 15% by weight of polyethylene -co-acrylic acid is preferred. Such films may be 
produced in a conventional manner by tubular extrusion or other known film forming 
techniques. Even at a thickness as little as one mil, such films are very strong and are 
useful, for example, for the formation of a wide variety of bags, e.g., trash and garbage 
bags. Additionally, since such films are water-dispensable and hydrodegradable and 
therefore flushable in a toilet, the same are especially well suited for use as the backing 
material for flushable diapers and personal hygiene products. 

For the production of injection molded products, a resin blend comprised of about 
85 weight percent (wt.%) of PEO and abut 15 weight percent (wt.%) of polyethylene-co- 
vinyl alcohol is preferred. An extremely wide variety of hydrodegradable, biodegradable 
and/or recyclable products may be molded from this blend. As a specific example, 
flushable tampon applicators having a hydro-dissolution time of about five minutes or less 
have been efficiently and economically injection molded from a polymeric blend 
comprised of 85 wt.% of PEO, 13.5 wt.% of polyethylene-co-vinyl alcohol, 1 wt.% of 
calcium stearate and 0.5 wt.% of a mold release agent, e.g., a fatty acid. 

For the formation of filaments and fibers, a resin blend especially preferred is 
comprised of 85 weight percent of PEO and 15 weight percent of Nylon 11. The blend 
may be extruded, melt spun or melt blown in conventional known manners to form fibers 
having a variety of uses, for example, in disposable personal hygiene products and in the 
formation of nonwoven fabrics. 

Another highly useful product produced by the invention is a water soluble, 
hydrodegradable, hot melt adhesive. This product is especially advantageous for gluing 
together cartons and containers made from cardboard and corrugated board because it 
facilitates recycling of the board, i.e., dispersion of the board in water and recycling of 
the fibers from which the board was made. In particular, it has been discovered that the 
blending of PEO with polycaprolactone in a percent weight ratio of about 80 to about 20 
results in an adhesive composition that is sticky, easy to extrude and slow to set, which 
are properties characteristically desired of a hot melt adhesive, and that in addition is 
water dispersable and degradable. 

To enhance the processability of the above-described resin blends, a plasticizer or 
lubricant may be added to the blend in an amount of up to about 30% by weight, but 
more customarily in the order of about 5% by weight. A typical blend formulation 
including a lubricant or plasticizer would be in the order of about 80 wt.% PEO, about 15 
wt.% compatible polymer and about 5 wt.% lubricant. Suitable lubricants include Tween 
Twenty available from ICI Americas, Turgital NP13 available from Union Carbide, and 
various fatty acids such as Kenamide E available from Witco Chemical. 
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If desired, compatible fillers may be added to the resin blends in amounts up to 
about 5 weight percent. A typical formulation would be 75 wt.% PEO, 15 wt.% 
compatible polymer, 5 wt.% lubricant and 5 wt.% filler. Suitable fillers include grass 
microspheres, polymer microspheres, cornstarch, clay, mica and mixtures thereof. 

If it is desired to produce a foam container or article, a foaming or blowing agent, 
such as calcium carbonate or sodium bicarbonate, may be added to the resin blend in an 
amount from about 0.5 to about 2.5 weight percent. Alternatively, a gas, such as 
nitrogen, may be directly injected into the resin blend as it is being extruded or fed into a 
mold. 

For food and beverage applications, constituent ingredients of the resin blends can 
be obtained in FDA approved form from companies such as Dow, DuPont, Shell, General 
Electric and BF Goodrich. 

Resin blends formulated as above described are biologically inert and readily 
processed under heat and pressure. They may be processed as films, fibers and filaments; 
they are extrudable; and they are moldable by either injection molding or extrusion 
molding. The blends are therefore ideal for economical mass production of disposable 
consumer products. Because the demand for poly(ethylene oxide) and 
hydroxypropylcellulose is relatively low at the time of this writing, the price is somewhat 
high, but it is anticipated that practice of the present invention will sufficiently increase 
demand to result in a price that is economically acceptable. Considerations of 
availability, cost, and ease and economy of fabrication indicate a preference for PEO over 
HPC. 

High molecular weight PEO and HPC each have a negative or inverse solubility 
characteristic. They are soluble in cold and warm water, either fresh or salt water, but 
insoluble in hot water approaching the boiling point. They and mixtures thereof therefore 
lend themselves well to sterilization. Also, for purposes of recycling, they eliminate the 
need for expensive and hazardous solvents, since they are completely soluble in ordinary 
cold or cool water. 

The resin blends of the present invention take full advantage of this inverse 
) solubility characteristic and at the same time eliminate the problems that are consequent 
upon the fact that the resins themselves are too readily and rapidly soluble in the presence 
of water and water based liquids. By blending a major proportion of the inversely soluble 
resin with a minor proportion of a selected functionally compatible thermoplastic 
polymer, the dissolution or degradation time of articles made from the resin blends can be 
3 controlled within an extremely broad range of time durations, ranging from minutes to 
months. Generally speaking, the higher the proportion of the selected compatible 
thermoplastic polymer the longer will be the degradation time. 

In all of the examples above described, a relatively short but determinable 
dissolution or dispersion time was desired. In empirical tests, in which about 5 grams of 
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each plastic product was immersed in about 100 grams of cool water, the product broke 
apart and was dispersed in the water within about five minutes or less. 

As will be appreciated, the characteristics and the ratio of the thermoplastic polymer 
relative to the inversely soluble resin are quite critical. Too little thermoplastic polymer 
5 can result in an unstable end product that is too soluble for most consumer applications. 
Too much thermoplastic polymer can result in a product that will not disperse or dissolve 
within a reasonable period of time. To the contrary, the product has a tendency to absorb 
water and swell up, creating as much or more of a trash problem than nondegradable 
plastics. 

10 Empirical observations to date indicate that the weight percent of thermoplastic 

polymer in the resin blend should not exceed in the order of about 35%, nor be any less 
than in the order of about 5%. For example, experimentation with foam beverage cups 
made from a 60/40 blend of polyethylene oxide) and polystyrene resulted in a cup that 
absorbed water, but did not dissolve. In contrast, foam beverage cups made from a 80/20 
is blend of PEO and polystrene resulted in excellent coffee containers which dissolved in 18 
to 24 hours in fresh water at room temperamre and in only about 9 hours in Pacific Ocean 
water. The only solid waste left behind was a thin particulate layer of polystyrene. 

Consequently, when conditions or circumstances are such as to render recycling 
economically feasible, the invention provides a recycling process comprised of the steps 
20 of collecting used or discarded articles made in accordance with the invention, immersing 
a batch of the same in water, preferably cool ocean water, agitating the water and the 
articles therein until the articles are dissolved, recovering and drying the solid 
thermoplastic resin which floats to the surface of or precipitates out of the water, bringing 
the water up to a temperature near boiling to cause the inversely soluble resin to 
25 precipitate out of the water, recovering and drying the solid precipitate, reusing the 
recovered inversely soluble resin and compatible polymer, and recycling the water to the 
next batch of articles to be dissolved. By practice of this process, articles made in 
accordance with the invention are very nearly 100% recyclable. 

As a further example of practice of the invention to produce injection molded 
30 articles, the soluble beverage cups above described were extrusion molded from a resin 
blend comprised of approximately 80 weight percent of poly(ethylene oxide), 
approximately 20 weight percent of polystyrene and about 1/2 to 1 weight percent of a 
chemical foaming or blowing agent sold under the tradename Calogen-AZNP by Uniroyal 
Chemical Co., Middlebury, Connecticut. The resins and the blowing agent were blended 
35 together with the extruder. The extruder was operated at temperatures of about 250°F. at 
the rear, about 350°F. at the center and about 350° to 400°F. at the front or injection 
zone. The injection pressure was about 1,000 psi. These are essentially standard 
operating conditions for the injection molding of disposable plastic products. The 
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resultant molded cups have essentially the same physical appearance as a styrofoam cup, 
but with smoother, slightly glossy and aesthetically attractive surfaces. 

Soluble beverage cups having essentially the same characteristics have also been 
molded in like manner from a resin blend of about 80 weight percent of 
hydroxypropylcellulose and about 20 weight percent of polystyrene. 

The polyethylene oxide) used in practice of the invention is a high molecular 
weight resin available from Union Carbide Corporation, Danbury, Connecticut, under the 
trademark POLYOX, from Meisei Chemical Works Ltd. (Japan) under the trademark 
ALKOX and from Seitetsu Kagaku Co. Ltd. (Japan) under the acronym PEO. It is a dry 
free flowing white powder having a crystaline melting point in the order of about 65°C, 
above which the resin becomes thermoplastic and can be fo/med by molding, extrusion or 
calendering. A specially formulated compound, based on a medium high molecular 
weight polyethylene oxide) resin, is available from Union Carbide Coiporation for use in 
thermoplastic applications including extrusion and molding. The exact composition of 
this compound, WRPA-3154, is proprietary, but it is known to contain plasticizers and 
stabilizers helpful in thermoplastic forming operations. The melt viscosity at 
temperatures 100 to 150°C. above the melting point is very high and it is therefore 
necessary to incorporate a plasticizing agent in the resin to achieve practical processing 
conditions. 

The molecular weight of the PEO used in practice of the invention, as set forth in 
the Union Carbide POLYOX literature Filed contemporaneously with the above-identified 
grandparent application, ranges from about 100,000 up to about 5,000,000; perhaps more 
realistically within the range of about 150,000 to 350,000. 

Extensive testing with laboratory animals by Union Carbide Corporation and of a 
variety of marine life by the U.S. Naval Undersea Center indicates that polyethylene 
oxide) resins have a very low level of oral toxidity. They are not readily absorbed from 
the gastrointestinal tract. The resins are relatively nonirritating to the skin and have a low 
sensitizing potential. They caused only trace ~ye irritation when rabbits eyes were 
flooded with a 5% aqueous solution of the resin. There was little or no effect on the 
death rate of fish, crabs, sea anemone, lerine shrimp, or algae when exposed to resin 
concentrations ranging from 250 to 2,000 parts per million for periods of three to fifty 
days. Hence, both the dry resin as well as aqueous resin solutions have a low level of 
toxicity and can be handled safely. 

The U.S. Food and Drug Administration recognizes the use of Union Carbide's 
5 resins in certain food and related applications. 

High molecular weight polyethylene oxide) resins have a very low level of 
biodegradability. Data on the biochemical oxygen demand (BOD) as a function of 
concentration in aqueous solution confirm this. Union Carbide's resins are approved by 
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the U.S. Environmental Protection Agency for unrestricted use as an inert ingredient in 
pesticide formulations applied to crops up to the time of harvest. 

Hydroxypropylcellulose resins having a molecular weight within the range of about 
100,000 to 5,000,000 exhibit characteristics very similar to those above described for 

5 high molecular weight PEO. HPC resins suitable for use in practice of the present 
invention are available from Aqualon Company, Wilmington, Delaware, under the 
trademark "Klucel". They are also believed to be available from Nippon Soda KK of 
Japan under the name "Nisso HPC. 

PEO and HPC are completely soluble in water over a broad pH range at all 

to temperatures up to about 90°C. At or near the boiling point of water, they precipitate 
from solution. This phenomenon of inverse solubility provides a convenient technique for 
dispersing and dissolving these resins. In particular, disposal or recovery of the resins is 
convenient because of the complete water solubility and low biological oxygen demand. 
Nevertheless, even though the resins are completely water soluble, they are relatively 

is resistant to sorption of atmospheric moisture at all but the highest relative humidities. 
Therefore, until immersed in cold or tepid water, articles of manufacture made in 
accordance with the present invention will enjoy an entirely satisfactory shelf life prior to 
use. 

Experimental data has established that in order to attain all of the advantages of the 
20 invention, PEO and/or HPC shou'd be blended with from at least about 5% and no more 
than about 35% by weight of at least one functionally compatible high molecular weight 
thermoplastic polymer selected from the group consisting of polystyrene, acrylonitrile- 
butadiene-styrene, polyvinylchloride, Nylon 11, Nylon 12, polychloroprene, 
polycaprolactone, polyethylene-co-acrylic acid, polyethylene-co-methacrylic acid, 
25 polyethylene-co-vinylacetate and polyethylene-co-vinylalcohol. These compatible 
polymers are known to produce advantageous results. 

Therefore, the objects and advantages of the invention have been shown to be 
attained in a convenient, economical, practical and facile manner. 

At the time of this writing, there are no other resins known to be the same as or 
30 equivalent to PEO or HPC, or at least none known to the herein named inventor. 
However, if equivalent water soluble thermoplastic resins having inverse temperature 
solubility characteristics are developed, it would appear obvious to use the same in 
practice of the present invention. 

Consequently, while preferred embodiments of the invention have been herein 
35 described, it is to be appreciated that various changes, rearrangements and modifications 
may be made therein without departing from the scope of the invention as defined by the 
appended claims. 
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The claims defining the invention are as follows: 

1. A thermoplastic synthetic resin blend for making disposable, degradable, recyclable 
plastic articles comprising a miscible high molecular weight polymeric blend comprised of 
from about 65% to about 95% by weight of water soluble thermoplastic resin having an 
inverse solubility characteristic and selected from the group comprising high molecular 
weight poly(ethylene oxide), high molecular weight hydroxypropylcellulose, and mixtures 
thereof, and from about 35% to about 5% by weight of at least one high molecular weight 
thermoplastic polymer that is functionally compatible with said inversely soluble resin and 
selected from the group consisting of polystyrene, acrylonitrile-butadiene-styrene, 
polyvinylchloride, Nylon 11, Nylon 12, polychloroprene, polycaprolactone, polyethylene- 
co-acrylic acid, polyethylene-co-methacrylic acid, polyethylene-co-vinylacetate and 
polyethy lene-co-vinylalcohol . 

2. A resin blend as set forth in claim 1, including up to about 5% by weight of a filler 
selected from the group comprising glass microspheres, polymer microspheres, 
cornstarch, clay, mica and mixtures thereof. 

3. A resin blend as set forth in claim 1 or claim 2, including up to about 5% by weight 
of a lubricant and/or a plasticizer. 

4. A resin blend as claimed in any one of the preceding claims, including from about 
x h to about 2 x h% by weight of a foaming agent. 

5. A moldable synthetic resin blend for making disposable, degradable, recyclable 
plastic articles substantially as hereinbefore described with reference to any one of the 
examples. 

6. A disposable, degradable, recyclable plastic article of manufacture formed from the 
synthetic resin blend claimed in any one of the preceding claims. 

7. An article as forth in claim 6, wherein the article is a plastic film and is comprised 
of about 85% by weight of said inversely soluble resin and about 15% by weight 
polyethylene -co-acrylic acid. 

8. An article as set forth in claim 6, wherein the article is a molded plastic article and 
is comprised of about 85% by weight of said inversely soluble resin and about 15% by 
weight polyethylene-co-vinyl alcohol. 

9. An article as set forth in claim 6, wherein the article is a filament or fiber and is 
comprised of about 85% by weight of said inversely soluble resin and about 15% by 
weight Nylon 1 1 . 

10. An article as set forth in claim 6, wherein the article is an adhesive and is comprised 
of about 80% by weight of said inversely soluble resin and about 20% by weight 
polycaprolactone . 

11. An article as set forth in claim 6, wherein the article is a container and is comprised 
of about 80% by weight of said inversely soluble resin and about 20% by weight 
polystyrene. 
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12. A disposable, degradable, recyclable plastic article of manufacture formed from the 
synthetic resin blend substantially as hereinbefore described with reference to any one of 
the examples. 

13. A method of making disposable, degradable, recyclable plastic articles of 
5 manufacture comprising the steps of processing the constituents of the synthetic resin 

blend claimed in any one of claims 1 to 5 under heat and pressure and forming articles 
therefrom. 

14. A method for recycling the article of manufacture claimed in any one of claims 6 to 
12, comprising the steps of dissolving the article of manufacture in water, recovering and 

10 recycling the functionally compatible thermoplastic polymer, heating the water and the 
water soluble resin dissolved therein to a temperature just below the boiling point of the 
water to precipitate the inversely soluble resin out of the water, and recovering and 
recycling the precipitate. 

Dated 10 December, 1993 
15 Robert J. Petcavich 

Patent Attorneys for the Applicant/Nominated Person 
SPRUSON & FERGUSON 
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Disposable Degradable Recyclable Plastic Articles And Synthetic 
Resin Blends For Making The Same 



Abstract 

Miscible high molecular weight thermoplastic polymer blends and environmentally 
friendly, disposable, degradable and recyclable plastic articles made therefrom. The 
thermoplastic synthetic resin blends is comprised of 65% to 95% by weight of water 
soluble thermoplastic resin having an inverse solubility characteristic and about 35% to 
5% by weight of at least one high molecular weight thermoplastic polymer that is 
functionally compatible with the water soluble resin. The inversely soluble resin may be 
high molecular weight poly(ethylene oxide) or hydroxypropylcellulose, and mixtures 
thereof. By appropriate selection of the compatible resin and the ratio of the compatible 
resin to the inversely soluble resin, solubility time may be varied from minutes to weeks. 
The articles can be dissolved in water or by the moisture in a landfill, or can be recycled 
by dissolution in cool water, thereby eliminating the trash and garbage problems inherent 
in the use of nondegradable styrofoam. 



